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% Improvements relating to the storage of fresh liquid mnk products. 

© The shelf life of liquid milk products, e.g. whole milk or 
crearn, can be prolonged e.g. for at least 4 weeks when 

^^l??,!!?!*"'* ^^^'"9 milk product at 

105 -ISCX: for 0.5 seconds to 5 minutes, cooling the milk 
product to below 25»C and packaging it aseptically into 
sealed containers. Suitable time and temperature combina- 
tions are, for Instance, 1-2 seconds at 120^125«C or 2-5 
minutes at IITC. Appropriate combinations of time and 
temperature have the effect of Inhibiting the development of 
bacteria, including psychrotrophic spore forming bacteria 
whose germination is stimulated at the temperatures con- 
ventionally used to pasteurise milk, while at the same time 
avoid the development of the characteristic unpleasant 
cooked' teste of sterilised milk products. 
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DESCRIPTION 



"IMPROVEMENTS RELATING TO THE STORAGE OP FRESH LIQUID 
. MILK PRODUCTS" ^*wuxu 



THIS INVENTION relates to an improved process 
for the storage of fresh liquid milk products and is 
particularly concerned with a process for the treatment of 
fresh cream, fresh milk and other fresh liquid milk products 
to prolong the shelf-life of such products when stored under 
refrigerated conditions. 

It is well-known that the storage-life of cream, 
milk and other fresh liquid milk products is very short 
when these products are stored at ambient temperature, e.g. 
10 to 20»C. and that the shelf -life of such products can 
be prolonged by storing the products under refrigerated 
conditions, e.g. 5 to 10»C. Such refrigeration prolongs 
the shelf-life from perhaps 1 to 2 days up to perhaps k to 
6 days but prolongations of shelf-life of this order of 
magnitude are of limited value industrially. 

The deterioration in the quality of cream, milk 
and other fresh liquid milk products is due to micro- 
biological activity which normally develop within a few 
days storage to a level such that the product takes on 
unacceptable flavour characteristics and frequently undergoes 
unacceptable physical changes. • The micro-biological activity 
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that gives rise to these unacceptable changes is not 
prevented by conventional pasteurisation treatment and it 
has been proposed to subject dairy products to higher 
heat treatments in order to inhibit this microbiological 
activity. Such heat treatment may involve flash-heating 
to about lU5»C, the so-called ultra high temperature 
(U.H.T.) treatment. Products which have been heat treated 
in this way do have prolonged shelf-lives of several months 
but all such products suffer from the severe disadvantage 
that they lose their fresh taste and take on a 
characteristic taste which is less attractive to the 
consumer. 

It has also been proposed to improve the keeping 
properties of fresh milk by subjecting the milk to a short- 
time heat treatment at 100-li*5»C, preferably about 105»C. 
followed by packaging the heat-treated milk at a 
teinperature of 70 to SCC and then subsequently cooling 
the packaged milk in a predetermined manner. Prom the 
practical point of view, we have found that, by operating 
at the preferred temperature of 105»C, no significant 
prolongation of shelf -life is obtained while if the 
product is given a conventional UHT treatment it 
immediately takes on the unacceptable "sterilised" 
flavour. 

Consequently, there is still a need for a heat- 
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treatment process which will inhibit the microbiological 
activity in fresh liquid milk products to an extent which 
will permit the product to be stored under refrigeration 
for prolonged periods of time, e.g. in excess of k weeks, 
while at the same time avoiding the difficulties of the 
unacceptable "sterilised" flavour. The present invention 
is based upon our discovery that by careful selection of 
the heat-treatment temperature, it is possible to inhibit 
microbiological activity in the treated product when it is 
stored at 5 to lO'C for periods of up to 6 to 7 weeks or 
longer while, at the same time, producing a product which 
is free from the characteristic "sterilised" flavour and 
whose taste is indistinguishable from the fresh product. 

Accordingly, the present invention provides a 
process for the production of a fresh liquid milk product 
having a prolonged shelf-life which comprises heating a 
fresh liquid milk product to a temperature of lOS-lSO'C 
for at least 0.5 seconds but not more than 5 minutes and 
then cooling the product to a temperature below 25»C and 
introducing the product under aseptic conditions into a 
sterile container which is then sealed, the temperature 
and duration of the heating step being sufficient to give 
a product which can be maintained in the aseptically 
packed sealed container at a temperature not exceeding lO'C 
for a period in excess of k weeks without detectable change 
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in the flavour or aroma characteristics of the product. 

The heat-treatment in accordance with the present 
invention is preferably carried out at a temperature of 
115-130-C. particularly at 120-125»C and we have found that 
for many commercially available fresh liquid milX products, 
e.g. single cream having an 18% by weight butter fat 
content, that optimum results are obtained with a heat- 
treatment ten^jerature of IZS'C. 

The holding tiane. of the milk product in the 
heating step will be in the range 0.5 seconds to 5 minutes, 
the temperatures at the lower end of the range 105-130«C 
normally being used in association with holding times at the 
upper end of the range 0.5 seconds - 5 minutes and vice versa, 
the combinations of temperature and time being sufficients 
bring about substantial inhibition of microbiological 
activity when the product is stored for at least k weeks at 
a temperature not exceeding lO'C while it is not sufficient 
to bring about the unaccepta^.le flavour characteristic of 
UHT products. We have found that a heat-treatment in 
accordance with the present invention for a period of 1 to 
2 seconds at 120--125»C is readily achievable using existing 
flash heating equipment and gives rise to a product of 
extremely good storage, taste, smell and appearance 
characteristics. Similar results can be obtained using 
lower temperatures, e.g. at llO'C treatment will normally 
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need to continue for 2-5 minutes. In general a temperature 
of llS'-iaO'C is preferred. 

While we do not wish to be bound by the 
correctness of our theoretical considerations, we believe 
that the onset of microbiological deterioration in heat- 
treated fresh milk products, even when they are stored under 
refrigerated conditions, may be attributable to 
psychrotrophic sporeforming bacteria whose existence in 
fresh milk was first reported about 10 years ago. The 
germination of such bacteria has been found to be stimulated^ 
by he at- treatment at the temperatures conventionally used 
for the pasteurisation of milk and at temperatures in 
excess of this, e.g. temperatures up to about 100°C. 
Consequently, we believe that the previously proposed 
15 heat- treatments at temperatures which would avoid the 

development of the characteristic "sterilised" flavour of 
the milk actually stimulated the germination of these 
psychrotrophic sporeforming bacteria so that when such 
heat-treated products were subsequently stored under 
refrigerated conditions, the germinated baeteiria then 
grew and microbiological deterioration set in. We have 
observed that, provided the heat- treatment is carried out 
at a temperature above 105 "C, thesubsequent growth under 
refrigerated conditions of micro-organisms in the milk 
product, including the psychrotrophic sporeforming bacteria, 
can be substantially inhibited. 
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The present invention is particularly designed 
for the treatment of a cream containing 18% by weight butter 
fat. The process of the invention is equally applicable for 
the treatment of creams containing a different percentage of 
butter fat, e.g. whipping cream containing a minimum of 35% 
by weight butter fat or double cream containing a minimum of 
k&X> by weight butter fat. The process of the invention is 
also applicable to the 'treatment of whole fresh milk or milk 
with a reduced butter fat content e.g. about 1.5% by weight 
butter fat or about 0.05% by weight butter fat i.e. 
essentially butter fat free milk. 

Once the milk or cream product has been subjected 
to heat-treatment in accordance with the present invention, 
it is rapidly cooled to a packaging temperature below 25°C. 
The heat-treated product obtained in accordance with the 
present invention may be packaged at ambient temperature, 
as it is not necessary to package the product at elevated 
temperatures which have been essential features of previously 
proposed heat-treating processes for the prolongation of 
the shelf-life of milk and cream products. The heat-treated 
product obtained by the process of the present invention 
should be packaged under aseptic conditions so as to prevent 
any post-pasteurisation contamination. 

It is also desirable that, prior to the heat- 
treatment in accordance with the present invention, the 
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cream or other fresh liquid milk product is subjected to 
.pre-heating at a temperature of TO-SO'C. The pre-heating 
is not necessary in order to achieve the necessary 
inhibition of microbiological activity during subsequent 
storage under refrigerated conditions but is desirable 
because it brings about a stabilisation of the milk protein 
and this in turn enables the heat-treating plant to be 
run for longer periods of time before cleaning becomes 
necessary. A further advantage of this pre-heating is 
that it can be conveniently carried out for perhaps 10 
to 15 seconds which means that, perhaps in association with 
the subsequent heat-treatment at 105-130-C in accordance 
with the present invention, the product has been subjected 
to the statutory heat-treatment necessary for a product 
to be sold as a pasteurised product in England and Wales. 

Regardless of the butter fat content in the 
fresh milk product to be treated in,accordance with the 
present invention, it is desirable to subject the product 
to homogenisation. 

Once the milk product has been subjected to 
heat-treatment in accordance with the present invention, 
it is cooled prior to packaging. The cooled product can 
then be introduced into a conventional aseptic filler 
operating, for example, at 12 to 15»C for a single cream 
product or at 6 to 8»C for a whipping cream or double 
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cream. 



Once the cooled product has been aseptically 
packaged, it may be maintained under refrigerated 
conditions for several veeks vhen it will be found that 
there is no detectable change in its flavour or aroma 
characteristics which are substantially identical to the 
flavour and aroma characteristics of the product before 

heat- treatment . 

The following Examples are given to illustrate 

the invention. 
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EXAMPLE 1 

A fresh single cream containing 18% by weight 
butter fat was subjected to heat-treatment in a sterilised 
flash heater whose outflow led to a cooler and then to. an 
aseptic filler. A pre-heated homogenised cream was flash- 
heated to a temperature of IIS^'C for 2 seconds and the 
cream was then rapidly cooled to a temperature of 12 to 
IS'^C which is the temperature at which single cream achieves 
its optimxam viscosity. The cooled cream was then passed to 
a Metal Box aseptic filler (Metal Box Ltd. ) where the cream 
was packaged and sealed. The packaged cream was then stored 
under refrigerated conditions. 

The procedure described above was repeated but 
with the heat-treatment being carried out at various lower 
temperatures in the range 115-125**C. 

All of the products obtained by the above proceduri 
were stored at 7°C and they were examined periodically for 
bacterial development and for any change in organoleptic 
properties. The bacteriological testing was carried out by 
the total colony coiint and by the presxanptive coliform test, 
both according to British Standard ^285:1968. The 
organoleptic testing was carried out by a panel of at least 
three people using a scale of 1 to 8 in accordance with the 
procedure published by Brown, Wiles and Prentice, J. Soc. 
Dairy Technol. 32 (2) 109. The shelf rlife of the cream 
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was considered terminated when either the total bacteriological 
count reached 1.0 x 10 or the creams were unacceptable 
organoleptically. 

The following results were obtained: 
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It will be seen that the creams flash-heated to 
a temperature of 120-125°C had a shelf-life equal to or 
greater than ^9 days while the mean organoleptic scores 
for these creams was considerably better than that of 
fresh shop bought cream. The conventionally pasteurised 
and aseptically packaged cream had a shelf-life 
of only 17 days with a relatively low mean organoleptic 
score. 

EXAMPLE 2 

A cream obtained by pre-heating at 80**C for 
13 seconds followed by flashing at 125 for 1-2 seconds 
was subjected to a number of trips on a milk float doing 
its conventional round. While on the milk float, the 
cream was at ambient temperature. Between each round, 
it was refrigerated. These experiments were carried out 
during the months of June and July so that the creams were 
subjected to wide variation in storage temperature. 

Periodically, samples were removed from bacteriological and 

. f. 

organoleptic analysis as described in Example 1 when the 
following results were obtained: 
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TABLE 3 

Bacteriological and organoleptic characteristics of jijglf 
cream heat-treated at IIS'C for 1-2 seconds with a preheat 
of SO'C for 13 seconds. — — 



Age of 

cream 

(days) 


No. of 
Rounds 


Total 

Bacterial 

count/g 


Organoleptic Scores 


Tests 


Controls 


6 


1 


<10 


7,k 


7.2 


28 


2 


itSO 


6.5 


8.0 


28 


3 


520 


7.7 


8.0 


36 


k 


30 


6.6 


6.7 


k2 


5 


10 


7.2 


6.5 


h2 


6 


<10 


6.i» 


7. If 



The results given in the Table show that the creams 
in accordance with the invention did not suffer bacteriologica 
and were comparable organoleptically to the control creams. 

EXAMPLE 3 

The procedure described in Example 1 was repeated 
but replacing the single cream with a whipping cream 
containing 38% by weight butter fat and a double cream 
containing ^8% by weight butter fat and the creams then 
subjected to bacteriological and organoleptic analysis. 
The following results were obtained: 
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These results show that the shelf-life of both 
creams were equal to or in excess of 37 days and both had 
organoleptic and physical characteristics comparable to the 
control creams. 

EXAMPLE k 

The procedure described in Example 1 was repeated 
using ordinary fresh milk which was subjected to a pre- 
heating at SO-C for 13 seconds followed by flashing to 
120" or 125*C for 1 to 2 seconds and subsegiient storage 
at 7»C. The bacteriological and organoleptic analysis 
was carried out with the following results: 

TABLE 5 

The shelf life and mean organoleptic score of milk heat- 
treated at 120"C and 125°C for 1-2 seconds wath a 

r>re-heat of 80 °C for- 13 seconds 



Heat 


Shelf life 
(days) 


Mean Organoleptic Score 
through Storage 


Treatment 


Test 


Control 


120'C 


>^37 


7.7 


7.8 


125»C 


>37 


7.6 


7.8 



These results show that the milk heat-treated in 
accordance with the present invention had a shelf-life equal 
to or in excess of 37 days with an organoleptic score 
comparable to that of a fresh control milk. 
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EXAMPLE 5 

The procedure described in Example 1 was 
repeated but the single cream was first subjected to a 
pre^he^ating at 80»C for 13 seconds and was then heated at 

^"^ seconds, 60 seconds, 120 seconds, 180 seconds, 
240 seconds or 300 seconds. After cooling and aseptic 
packaging, the cream was stored at 7»C for 7 weeks and, 
at weekly intervals the bacterial development and 
organoleptic properties were assessed as described in 
Example 1 and the resxilts obtained are set out in 
Tables 6 and 7 respectively. 
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Table 6 shows that, as in Example 1, bacterial 
develojsnent occurs within a week when a temperature at 
the lower end of the range is used in association with a 
short holding time but that, by increasing the holding time 
for 2-5 minutes, storage periods up to 7 weeks can be 
secured without significant bacterial development. The 
organoleptic properties were assessed each week by 
comparison with a freshly bought sample of cream obtained 
frcan a shop each week and Table 7 shows that the creams 
treated in accordance with the invention at 110 »C for 
2-5 minutes were at least as acceptable organoleptically, 
even after 7 weeks storage, as the shop bought products. 
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CLAIMS 

1- A process for the production of a fresh 
liquid product having a prolonged shelf life which comprises 
heating a fresh liquid milk product to a temperature of 
lOS-iaO'^C for at least 0.5 seconds but not more than 
5 minutes and then cooling the product to a temperature 
below 25 and introducing the product under aseptic 
conditions into a sterile container which is then sealed, 
the temperature and duration of the heating step being 
sufficient to give a product which can be maintained in 
the aseptically packed sealed container at a temperature 
not exceeding 10**C for a period in excess of k weeks 
without detectable change in the flavour or aroma 
characteristics of the product. 

2. A process according to claim 1 wherein the 
heating is carried out at 115**-130**C. 

3. A process according to claim 2 wherein the 
heating is carried out at 120-125^0 for about 1-2 seconds. 

4. A process according to claim 3 wherein the 
heating is carried out at about 125^C for about 1-2 seconds. 

5. A process according to claim 1 wherein the 
heating is carried out at about 110°C for 2-5 minutes. 

6. A process according to any one of claims 
1-5 wherein the fresh liquid milk product is whole fresh 
milk. 

7. A process according to any one of claims 
1-5 wherein the fresh liquid milk product contains at 
least 18% by weight butter fat. 

8. A process according to claim 7 wherein the 
fresh liquid milk product contains at least 35% by weight 
butter fat. 
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9. A process according to claim 8 wherein 
the fresh liquid milk product contains at least k8% by 
weight butter fat. 

10. A process according to any one of claims 
1-9 wherein, prior to the heating, the product is subjected 
to a pre-heating at 70-80*C. 

11. A process according to claim 10 vdierein the 
product is pre-heated for 10-15 seconds. 

12. A process according to any one of claims 
1-11 wherein, after the heating, the product is homogenised. 



